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OBJECTIVE — To determine, in an adult population with type 1 diabetes, barriers to regular
physical activity using a diabetes-speciﬁc barriers measure (the Barriers to Physical Activity in
Diabetes [type 1] [BAPAD1] scale) and factors associated with these barriers.
RESEARCH DESIGN AND METHODS — One hundred adults with type 1 diabetes
answered a questionnaire assessing perceived barriers to physical activity and related factors.
A1C was obtained from the medical chart of each individual.
RESULTS — Fear of hypoglycemia was identiﬁed as being the strongest barrier to physical
activity. Greater knowledge about insulin pharmacokinetics and using appropriate approaches
to minimize exercise-induced hypoglycemia were factors associated with fewer perceived bar-
riers. Greater barriers were positively correlated with A1C levels (r  0.203; P  0.042) and
negatively with well-being (r  0.45; P  0.001).
CONCLUSIONS — Fear of hypoglycemia is the strongest barrier to regular physical activity
inadultswithtype1diabetes,whoshouldthereforebeinformedandsupportedinhypoglycemia
management.
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R
egularphysicalactivityisassociated
withnumerousbeneﬁtssuchasim-
proved quality of life (1) and de-
creasedcardiovascularriskfactors(2)and
mortality (3). Despite this evidence,
60% of patients with type 1 diabetes
remain sedentary (4,5). To our knowl-
edge, there has been only one report that
speciﬁcally addresses barriers for the
practice of physical activity among indi-
viduals with type 1 diabetes (6). The au-
thors of this report developed the Barriers
to Physical Activity in Diabetes (type1)
(BAPAD1) scale, a 12-item self-
administered questionnaire (6). The ob-
jectives of the present study were to
determine the most salient barriers using
the BAPAD1 scale and to determine the
factors associated with these barriers.
RESEARCH DESIGN AND
METHODS— A 44-item question-
nairewasansweredby103type1diabetic
patients when attending their regular ap-
pointment at the University of Montreal
Hospital Center or the Montreal Institute
of Clinical Research outpatient clinics. The
project was approved by the ethics and
research committee at each institution.
The questionnaire included sociode-
mographic characteristics and diabetes
treatment. For the BAPAD1 scale, partic-
ipants rated 12 barriers to physical activ-
ity on a scale from 1 to 7 (whether the
item would keep them from engaging in
regular physical activity over the next 6
months: 1, extremely unlikely, and 7, ex-
tremely likely). In addition, social sup-
port for physical activity was assessed by
three questions adapted from the ques-
tionnaire by Sallis et al. (7); participants
indicated on a scale from 1 (never) to 5
(very often) how often family or friends
encouraged them to do physical activity,
proposed to do physical activity with
them, or did physical activity with them.
Patients were asked to report the number
of hypoglycemic episodes in the previous
2 weeks and the number of severe hypo-
glycemic episodes in the last year. For
management of exercise-induced hypo-
glycemia, patients were asked what ac-
tions they took to prevent such episodes
(insulin dose reduction and/or snacks for
exercise or at bedtime). Knowledge of in-
sulin pharmacokinetics was assessed by
asking patients to state the time of onset
and peak action of their insulin prescrip-
tion (correct/incorrect). The World
Health Organization-5 Well-Being Index,
a validated scale of ﬁve questions devel-
opedtoassessqualityoflife,wasincluded
in the questionnaire (8). The most recent
value (within 3 months) of A1C was ob-
tained from the patient’s medical chart.
This value was missing for three patients,
who were excluded from the study.
Data were analyzed with SPSS soft-
ware (version 15.0). Pearson’s correla-
tionsandStudent’sttestsforindependent
sample were performed to determine the
relation between various factors and per-
ceived barriers. Internal consistency reli-
ability (Cronbach’s -coefﬁcient) for the
BAPAD1 scale, social support measure,
and the World Health Organization-5
Well-Being Index was 0.82, 0.77, and
0.84, respectively.
RESULTS— The ﬁnal sample con-
sisted of 100 adults with type 1 diabetes
(50% women). Ninety-two percent of the
participants were Caucasian. Mean  SD
age was 43.5  11.6 years, duration of
diabetes 23.3  13.2 years, and BMI
25.9  4.9 kg/m
2. Glucose control was
suboptimal with a mean A1C of 7.7 
1.1% and a mean number of hypoglyce-
mic episodes in the previous 2 weeks of
7.47  7.25; 25% of the participants ex-
perienced severe hypoglycemia in the
previous year. One-third of the cohort
had a low income (20,000 USD per
year) and/or a low level of education (sec-
ondary education or less), while one-ﬁfth
reported active smoking.
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2.51  1.00. The highest barrier scores
were fear of hypoglycemia (3.58  2.02),
work schedule (3.05  1.98), loss of con-
trol over diabetes (2.83  1.80), and low
levelsofﬁtness(2.831.95).Factorsasso-
ciated with barriers are summarized in Ta-
ble 1. Perceived well-being, knowledge of
insulin pharmacokinetics, implementation
of strategies to reduce the probability of ex-
ercise-induced hypoglycemia, and greater
social support were associated with fewer
barriers. Moreover, having someone with
whom to perform physical activity was also
associated with fewer barriers (r  0.36;
P  0.001). Glycemic control, as assessed
by A1C, was positively correlated with BA-
PAD1 total score. The frequency of mild or
severe hypoglycemia was not associated
with the level of perceived barriers.
As fear of hypoglycemia was the
strongest barrier, we investigated factors
associated with this speciﬁc item of the
BAPAD1 scale. The number of severe hy-
poglycemic episodes in the previous year
was signiﬁcantly associated (r  0.26;
P  0.009) with fear of hypoglycemia.
The number of strategies used to prevent
hypoglycemic episodes related to physi-
cal activity was not associated with per-
ceived fear of hypoglycemia, but some
subitems,suchaseatinganeveningsnack
after physical activity to prevent noctur-
nal hypoglycemia, were associated with
less fear of hypoglycemia (t  3.00; P 
0.007). Knowledge of insulin pharmaco-
kinetics, demonstrated by only 52% of
participants, was also associated with less
fear of hypoglycemia (t  2.34; P 
0.021).
CONCLUSIONS — The four main
barriers to physical activity identiﬁed
among type 1 diabetic patients attend-
ing university hospital outpatient clin-
ics were fear of hypoglycemia, work
schedule, loss of control over diabetes,
and low ﬁtness level. Factors associated
with barriers to physical activity in-
cluded basic knowledge about insulin
pharmacokinetics and implementation
of strategies to prevent hypoglycemia.
Half of the participants were not knowl-
edgeable about these fundamental ele-
ments, suggesting that there is a major
gap in information and support re-
quired by individuals with type 1 dia-
betes in this ﬁeld. Thus, programs
intended to increase physical activity in
adults with type 1 diabetes should in-
corporate diabetes-speciﬁc actions to
prevent hypoglycemia. Furthermore,
the striking inverse relationship be-
tween social support, a powerful moti-
vator to help initiate and then maintain
a physically active lifestyle (9), and per-
ceived barriers suggests that this factor
should also be considered in programs to
enhance physical activity participation.
Finally, we found that individuals
withgreaterperceivedbarrierstophysical
activity had poorer glycemic control as
measured by A1C. The association be-
tween A1C and barriers suggests that the
BAPAD1 scale probably captures general
aspectsrelatedtotype1diabetescare.Itis
possible that patients able to manage bar-
riersforphysicalexercisearealsotheones
able to cope with other problems. With
regard to limitations, our study design
does not allow us to establish the causal
direction of the associations found; fur-
ther research is needed using a prospec-
tive controlled design.
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Table 1—Factors associated with barriers to physical activity
Association with the mean total
BAPAD1 score
Knowledge of insulin pharmacokinetics t  1.99 P  0.051
Strategies to prevent exercise-induced hypoglycemia r  0.20 P  0.047
Perceived social support to engage in physical
activity from friends and family r  0.23 P  0.022
Perceived well-being r  0.45 P  0.000
Number of severe hypoglycemic episodes in the
previous year r  0.17 P  0.087
Number of mild hypoglycemic episodes in the
previous 2 weeks r  0.04 P  0.667
A1C r  0.20 P  0.042
Male sex t  1.91 P  0.059
Age r  0.01 P  0.908
Active smoking t  3.35 P  0.001
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